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Conclusions: Follow up after re-irradiation of the spine with 
HRQOL was feasible and can provide valuable knowledge 
about patients after re-irradiation. A prospective study is 
planned to start in 2015. 
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Purpose/Objective: Stereotactic radiosurgery (SRS) and 
radiotherapy (SRT) are established treatment techniques for 
intracranial malignancies. We evaluated a new intracranial 
immobilization system with an emphasis on determining the 
intrafraction motion and the correlation of this motion with 
treatment time. 
Materials and Methods: Patients were immobilized using the 
CIVCO trUpoint ARCH fixation system (CIVCO Medical 
Solutions). This fixation system is comprised of an individual 
head cushion, open face thermoplastic mask, bite block and 
nose fixation, and the arch upon which they are mounted. We 
collected data from 85 lesions in 73 patients treated between 
November 2011 and December 2013. 69 out of 73 patients 
(95%) used the complete mask system, for the others the 
system had to be adapted. Patients were treated using VMAT 
stereotactic radiotherapy on a TrueBeam linear accelerator 
(Varian Medical Systems, Palo Alto). Fraction doses of 2-8 Gy 
were applied in 4-30 fractions. Daily cone beam CT (CBCT) 
imaging was performed before the treatment and was 
matched to the reference CT using a six degrees of freedom 
auto-matching procedure. Additionally, post-treatment CBCT 
were performed to assess intrafraction motion for 67 patients 
(375 fractions). Van Herk formula was used to calculate CTV 
to PTV margins. 
Results: The average 3D set-up error was 2.1 +/- 2.9 mm. 
The mean pitch and roll was -0.1 +/- 0.7° and 0.2 +/- 0.7°. 
98.0 % of the pitch values and 98.9% of the roll values were 
below 1.5°. Mean intrafractional motion was 0.51mm (+/- 
0.27) and mean treatment time was 10.1 min (+/- 1.4). The 
maximum intrafractional motion was 2.0mm in longitudinal 
direction and 95% of the total shifts were below 1.4 mm. The 
linear regression showed a significant influence (p=0.01) of 
the treatment time on the total intrafractional shift. CTV to 
PTV margins (including setup error and intra-fractional error) 
for treatment times of less then 12 min were 0.7 mm and 
0.85 mm for treatment times of more than 12 min. The dose 
absorption of the nose fixation and the bite-block were 
rather large for a direct field (25% and 28%, respectively) but 
were correctly modelled in the planning system. 
Conclusions: Our non-invasive intracranial immobilization 
system for stereotactic treatments appeared to be robust in 
terms of setup accuracy, intrafraction motion and 
repositioning of the patient in the mask system. Daily CBCT 
and online matching was performed to attain this accuracy 
and to achieve optimized patient safety.  
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Purpose/Objective: One major disadvantage of deep regional 
hyperthermia (HT) using a radiofrequency capacitive device 
is the preferential heating of subcutaneous fat tissue, which 
limits the effectiveness of the capacitive technique. In a 
phantom study, we previously demonstrated that inserting 
insulator sheets between the large electrode and body 
surface and moving them in parallel may optimize the 
distribution of the deep heating area when using an 8 MHz 
radiofrequency capacitive heating device. The purpose of this 
study was to evaluate the effects of the mobile insulator 
sheets to improve the temperature increase in deep-seated 
tumors in a prospective clinical study. 
Materials and Methods: The patient eligibility criteria were 
as follows: the patients had pelvic tumors which could be 
treated with definitive radiotherapy (RT) with deep regional 
HT using an 8 MHz radiofrequency capacitive heating device, 
and the intra-rectal temperature could be measured. During 
the definitive RT, a total of five treatment sessions of deep 
regional HT were planned. Both the upper and lower 
electrodes were 300 mm in diameter, placed on opposite 
sides of the whole thoracic region. Conventional heating 
without mobile insulator sheets was performed during the 
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first, third and fourth treatment sessions. Heat with mobile 
insulator sheets was used during the second and fourth 
treatment sessions. The mobile insulator sheets comprised 
silicon rubber of 1.0 mm in thickness, which covered 75% of 
the surface of both the electrodes. The sheets were 
alternately arranged and moved in parallel at certain 
intervals. The intra-rectal temperature was measured using a 
four-point microthermocouple sensor during the heating. 
Several thermal parameters between the sessions with and 
without the mobile insulator sheets were evaluated. 
Results: Ten patients with pelvic tumors (eight cases of 
prostate cancer, two cases of cervical cancer of the uterus) 
were eligible for the study. All 10 patients could receive the 
planned five HT sessions. A planned heating time of 50 
minutes was completed in 15 (75%) of 20 HT sessions with 
mobile insulator sheets and in 25 (83%) of 30 HT sessions 
without them. A thermal parameter of the cumulative 
equivalent minutes at 43ºC for the T90 (CEM43 ºCT90) was 
1.9 minutes during the HT sessions with mobile insulator 
sheets and 1.2 minutes during the HT sessions without them, 
and this difference was statistically significant (p<0.05). The 
median minimum intra-rectal temperature (Tmin) was 40.8ºC 
during HT sessions with mobile insulator sheets and 40.6ºC 
during HT sessions without them, which was also a significant 
difference (p<0.05).  
Conclusions: This clinical prospective study demonstrated 
that the novel deep heating method using an 8 MHz 
radiofrequency-capacitive heating device with the mobile 
insulator sheets could improve the temperature increase of 
deep-seated tumors of the pelvis.  
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Purpose/Objective: External beam radiotherapy is commonly 
used for treatment of prostate cancer as it has shown 
excellent results. However, efficacy depends on accurate 
delivery of radiation doses to the prostate. Factors that 
affect prostate positioning include setup errors, as well as 
changes in the bladder and rectal volume. Before 2012, 
patients at our centre were treated with an empty bladder to 
minimise potential variations in bladder filling and thus 
prostate position. Current protocol is to treat our patients 
with a full bladder to reduce side effects on the small bowels 
as full bladder allows displacement of the small bowel 
cranially and minimises volume within treatment fields. 
Inter-fraction prostate motion on the 'bladder – empty' 
protocol at our centre was analysed in a 2011 paper by Siow 
et al, showing that setup errors and inter-fraction prostate 
movements were small, with >80% of the setup errors within 
+/- 2mm. Our study was aimed at comparing the 'bladder – 
empty' protocol utilising this prior paper, with the 'bladder – 
full' protocol for a comparison inter-fraction prostate motion.  
Materials and Methods: A total of 105 prostate cancer 
patients were treated with radical doses of radiotherapy to 
the prostate in 2013 with 3823 fractions in total. The patients 
were planned for treatment in the supine position, and skin 
tattoos placed as external reference markers. Daily shifts 
were measured based on image registration of the planning 
computed tomography (pCT) to the daily cone-beam CT 
(CBCT) images acquired pre-treatment. Images were first 
registered using automatic bony-match followed by manual 
matching of the soft tissues based on prostate and seminal 
vesicles. Shifts in the anterior-posterior (AP), superior-
inferior (SI) and right-left (RL) dimensions were measured 
and analysed. 
Results: With the bladder – full protocol, our shifts in all 
three directions were small, with most of the shifts falling 
within +/- 2mm and normally distributed. Our results show 
statistical significance in all directions, with reduced shifts 
especially in the SI and RL directions, but increased in the AP 
directions, when compared with the 'empty – bladder' 
protocol (p<0.0001). This might be a result of the 
full/partially filled bladder flopping downwards posteriorly 
exerting pressure on the prostate, as well as forward 
pressure from rectal filling. Applying the Van Herk formula 
(2.5∑ + 0.7σ), the calculated CTV-PTV margins in the AP, SI 
and RL were respectively 6.14mm, 4.05mm and 5.65mm for 
the 'bladder – full' protocol compared with 6.37mm, 6.22mm 
and 5.69mm for the 'bladder – empty' protocol. 
Conclusions: In addition to sparing of small bowels, the 
bladder – full protocol is effective in reducing inter-fraction 
prostate motion compared to the 'bladder – empty' protocol, 
with the possibility of reduced treatment margins and 
irradiated volume. Thus, the bladder – full protocol is 
preferred as the standard treatment preparation for all 
prostate cancer patients.  
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Purpose/Objective: The purpose of the study was to review 
the intra-fraction reproducibility and inter-observer 
variability with image guidance for patients being treated in 
a relocatable stereotactic head frame for radiosurgery on the 
TomoTherapy platform. 
Materials and Methods: Seven patients were treated in a 
relocatable Gill-Thomas-Cosman (GTC) stereotactic head 
frame, all of whom received stereotactic radiosurgery for 
solitary intra-cranial metastases, using a PTV margin of zero. 
Following our standard protocol, image guidance was 
performed prior to treatment, including MVCT acquisition, 
image matching and positional correction. The treatment 
dose was divided in half in order to allow re-imaging, re-
matching and re-positioning half way through treatment. A 
further image guidance MVCT was acquired at the end of the 
